Potential of combination therapy of endolysin MR-10 and minocycline in treating MRSA induced systemic and localized burn wound infections in mice.
MRSA is the predominant pathogen responsible for fatal burn wound infection in patients. Antibiotic resistance and its ability to form biofilms on the surface of burn wounds limit the use of antibiotics to contain this pathogen. The results of present study have shown that single dose of combination therapy of endolysin MR-10 (50μg/s.c) and minocycline (50mg/kg/orally) resulted in 100% survival of group of mice with systemic MRSA infection. Maximum reduction in bacterial load in various organs was observed in the group that received combination therapy. In comparison to control, a significant reduction (p<0.01) of 4.82, 1.81, 1.51, 1.2 logs was observed in skin, blood, liver and spleen respectively, by 3rd day post infection. As a result of which, all organs became sterile thereby protecting mice from mortality. Histopathological analysis corroborated our findings showing no signs of inflammation and bacterial infection in the group that received combination therapy. Treatment of localized burn wound infection with combination therapy resulted in early resolution of infection followed by fast healing. The group that received combination therapy showed complete resolution of infection in less than 10days. Moreover, the skin samples obtained from animals treated with combination therapy showed no myeloperoxidase (MPO) activity on 10th day post treatment. In combination therapy group, ∼98% wound contraction was observed by 12th day followed by complete closure of wound within ∼14days. The histopathological analysis showed no signs of inflammation and infection. Collagen staining revealed early signs of re-epithelization of epidermis and signs of collagen regeneration in-group that received combination therapy. Hence, this study suggests that the combined therapy of endolysin MR-10 and minocycline is a better option in controlling burn wound infections.